We describe a case of central venous catheter infection and bacteremia caused by Bosea thiooxidans, which has not been previously described in the literature. Bosea spp. is a gram-negative bacterium that has been isolated from hospital water supplies and may become an important cause of nosocomial infections.
Introduction
Long-term venous access devices can be complicated by bacterial infection, with rates as high as 0.35 events per 1000 catheter days in adult cancer patients [1] . Infections of indwelling catheters may have a range of symptomatic manifestation, from asymptomatic colonization to septic shock. Traditionally grampositive bacteria have been considered the most common etiology of venous catheter infections, though gram-negative bacteria are increasingly being noted [1] [2] [3] . The advent of advanced microbiological diagnostics, such as mass spectrometry and ribosomal gene sequencing, has expanded the archive of organisms that may cause human disease. Herein, we present a case of a port-a-cath infection with symptomatic bacteremia caused by a novel gram-negative pathogen.
Case
A 70 year-old female was referred to an infectious diseases clinic with a chief complaint of recurrent fevers and chills. The patient had a past medical history of chronic gastroparesis requiring a gastric pacemaker, and had a port-a-cath implanted four years prior for frequent IV fluid administrations related to her severe gastroparesis. She described a year of transient fevers, chills, tachycardia, and malaise each time the port was accessed and flushed-episodes which spontaneously resolved without treatment within 12À24 hours.
Additional past medical history included hypertension and Meniere's disease. Her family and social history were noncontributory, including no history of injection drug use. She reported allergies to penicillin and trimethoprim/sulfamethoxazole and was not on any antimicrobials at the time of referral.
On exam, the patient was afebrile with normal vital signs. She was generally well-appearing and cardiopulmonary and abdominal exams were unremarkable. She had no stigmata of endocarditis. Examination of her chest port site revealed mild tenderness around the port hub but no evidence of erythema or exudate.
A peripheral blood culture drawn 37 days prior grew an initially unidentified gram negative rod on the 3rd day of incubation in a single aerobic blood culture bottle (BD BACTEC TM , Becton Dickinson, Sparks, MD). It grew as grey colonies on a sheep blood agar plate and as a non-lactose fermenter on MacConkey agar. There was inadequate identification by MALDI-TOF mass spectrometry and biochemical testing. The patient received a single dose of ceftriaxone at that time but had no further antimicrobial treatment. Blood cultures repeated at time of the referral visit grew a similar gram negative rod, this time from both the port draw (3 rd day of incubation in both aerobic and anaerobic bottles) and the peripheral draw (5 th day of incubation in aerobic bottle).
The organism was sent to the Minnesota Department of Health and all isolates were identified as Bosea thiooxidans by 16S ribosomal RNA gene sequencing. The susceptibility profile is listed in Table 1 .
The patient was treated with 14 days of intravenous ceftriaxone and had her port surgically removed. Repeat blood cultures documented clearance of the bacteremia. She reported full recovery without any Bosea recurrence at 18-months follow-up.
Discussion
Bosea thiooxidans is a gram-negative, flagellated bacterium first described in 1996 by Das et al. as a novel thiosulfate-oxidizing organism found in soil samples [4] . Subsequently, eight more species have been added to the genus [5] [6] [7] [8] . Clinically significant infection has been rarely reported, although the organism has been isolated from hospital-water supplies and bronchoalveolar lavage specimens [6, 9] . Bosea spp. have been shown to survive in freeliving amoeba-which may serve as environmental reservoirs and condition the bacteria to resist degradation by macrophagesraising concern that the organism could establish a niche as a pneumonic pathogen [10] . A case of endophthalmitis caused by Bosea thiooxidans after cataract surgery in an immunocompetent 86 year-old man has been reported [11] .
To the best of our knowledge, this is the first case of Bosea thiooxidans bacteremia reported in the literature. Given the unique clinical presentation, including persistently positive blood cultures and syndromic resolution with treatment, we feel confident that the Bosea isolated represented the true pathogen of an infected indwelling venous catheter. It is possible the organism originated from a hospital water source and was acquired through frequent port access in emergency departments. Her one-year duration of symptoms suggests that Bosea established a relatively indolent but persistent infection.
Antimicrobial testing of initially-described non-clinical isolates demonstrated high minimum inhibitory concentration (MIC) values to natural and amino-penicillins, variable MIC values to third-generation cephalosporins and fluoroquinolones, and consistently low MIC values to tetracyclines [6] . In comparison, our isolate demonstrated overall greater antimicrobial susceptibility than the previously described environmental isolates. We elected to treat with a 14-day course of intravenous ceftriaxone, given a low MIC of <1.0 mg/mL and ease of once-daily administration.
Human infections due to Bosea spp. are an emerging clinical entity. Here we present a novel case of bacteremia due to Bosea thiooxidans. As diagnostic technologies in clinical microbiology continue to advance, encounters with novel pathogens as causes of human disease are likely.
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